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Obesity, once seen as a result of overnutrition, now coexists with micronutrient deficiencies—creating a double burden of malnutrition. This review highlights that 57–94% of obese individuals are deficient in vitamin D, with common shortages in iron, B12, and zinc. Despite high calorie intake, diets rich in ultra-processed foods lack essential nutrients and contribute to rising obesity, particularly in countries like China (11.5%), Pakistan (2.5%), India (2.1%), and Nepal (1.2%) among preschoolers. Obesity is linked to insulin resistance, inflammation, and hormonal imbalances, while stigma further worsens access to care. Current public health strategies focus on calorie reduction but ignore poor diet quality and hidden hunger. This review urges a shift toward nutrient-focused, stigma-free interventions that address both obesity and malnutrition for effective long-term health outcomes. Conclusion: To effectively tackle obesity-related malnutrition, future interventions must shift from mere calorie reduction to improving dietary quality and micronutrient intake. Public health strategies should focus on reducing ultra-processed food consumption, promoting nutrition literacy, and addressing stigma through inclusive, supportive policies.
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Introduction
Malnutrition, once mainly linked with undernutrition, now exists alongside obesity, particularly in low- and middle-income countries. This contrasting condition—known as the "double burden of malnutrition"—reflects the evolving and multifaceted nature of today’s global nutrition landscape. According to WHO “Malnutrition refers to deficiencies or excesses in nutrient intake, imbalance of essential nutrients or impaired nutrient utilization. The double burden of malnutrition consists of both undernutrition and overweight and obesity, as well as diet-related noncommunicable diseases” (13). On undernutrition continues to impair child development and survival; on the other, increasing levels of overweight and obesity are driving a surge in non-communicable diseases (NCDs) such as diabetes, hypertension, and heart disease, even among populations historically affected by food insecurity (5). According to WHO, obesity is “pathological accumulation of body fat, exceeding its physiological needs and adaptability.” Obesity can be caused by a variety of hormonal, genetic, and metabolic processes; however, it can also be caused by lifestyle factors such as excessive food consumption or insufficient physical exercise (12). The triple burden of malnutrition (TBM) is caused by inadequate dietary intake and illnesses, which include undernutrition, overnutrition, and micronutrient deficiency (5). Its effects people of all ages, from preschoolers (under 5 years old) to adults (3). In contrast to undernutrition, overweight/obesity was more frequent among preschool children in China (11.5%), Pakistan (2.5%), India (2.1%), and Nepal (1.2%) (8). The main explanation is a sedentary lifestyle with high carbohydrate and fat intake. Increased socio-economic status and incomes have led to increased consumption of junk foods, sugary drinks, caffeine-rich beverages, fried foods, and "sweet" dishes, all of which contribute to diseases like type-II diabetes, anaemia, and cardiovascular disease (3). A number of issues, including as a shortage of space a lack of essential services, poor housing, constrained access to healthcare, contaminated water, and poor sanitation, are brought on by the world's population's growing urbanisation and the growth of slums (17).  
Objectives
· To study the prevalence of micronutrient deficiencies (e.g., iron, vitamin D, B12, and zinc) among overweight and obese people.
· To investigate the eating habits and food quality typically linked with obesity, which lead to nutritional deficiencies.
· To investigate the physiological and metabolic repercussions of being fat while lacking vital nutrition.
· To assess present interventions and policies aiming at enhancing nutritional quality in diets and combating obesity-related malnutrition.

Nutrient Deficiencies Common in Obese Individuals
Overweight, obese, and morbidly obese persons are more likely to experience nutritional deficit than those of normal weight. Obese persons frequently suffer from nutrient deficiencies, with vitamin D insufficiency accounting for 57-94% of the cases. Interestingly, supplementing with a protein-rich diet with vitamins and minerals did not improve levels. Micronutrient levels, on the other hand, remained low or even decreased (9). Micronutrient deficits in minerals (iodine, zinc, and iron) and/or vitamins (vitamin A, vitamin B12, and folate) have long-term health repercussions, not just for children. Additionally, pharmacokinetic changes in obese individuals and interactions between different medications in obese or overweight individuals might result in nutritional deficits or inadequacies.  However, it has been shown that the availability and excessive intake of processed meals high in calories and poor in nutrients causes the adult population in the United States as a whole to be lacking in specific micronutrients. Clinicians must be aware of these gaps, especially when it comes to obese patients who are having bariatric surgery or who are on long-term medications to aid in weight loss (1). Wang et al. demonstrate, using a production-consumption-nutrition model, that domestically available food is insufficient to fulfil people's needs for 9 key micronutrients in more than half of the 156 nations analysed (21).
Causes of obesity
Obesity is caused by an imbalance in energy intake and expenditure, which is regulated by a variety of genetic, medical, behavioral, and environmental variables. While genetic predisposition is important, it cannot explain the increased rates on its own. Hormonal diseases such as hypothyroidism and PCOS, as well as drugs like steroids and antidepressants, can contribute to weight gain. Environmental variables, such as the widespread availability of calorie-dense meals and the lack of physical exercise caused by sedentary lifestyles, have been highlighted as important contributors (10). Additionally, extended working hours and sleep deprivation have a detrimental influence on metabolism and encourage bad food choices. Physical exercise is discouraged in urban areas due to a lack of green space and bad infrastructure. Marketing techniques and food settings have an impact on impulsive and unhealthy consuming behaviors (18). 
Kilicarslan et.al., (2006) found that Obesity was substantially connected with poor education levels, unemployment, and marital status. Participants with obese first-degree relatives were much more likely to become fat themselves. University graduates were less likely to be fat than individuals who just received primary education. Afternoon eating quadrupled the likelihood of obesity, but normal-weight people drank more alcohol. All groups recognized the significance of breakfast, although eating habits differed according to work position. Obese people shopped for food more frequently and had greater rates of comorbidities. Body image judgments varied, with normal-weight subjects more inclined to view obesity as cosmetic. The study found that social, educational, and family variables had a significant impact on obesity risk (11). Lifestyle, nutritional habits, contaminated water, food insecurity, poor sanitation and basic hygiene, bad feeding and caring practices, a lack of health infrastructure, and subpar execution of government nutrition programs are some of the other major factors linked to the TBM. Scientific research suggests that TBM has long-term effects on children's physical and mental development and is expensive for any community (5).
The association between ultra-processed food consumption and obesity
Ultra-processed foods (UPFs) are industrially created utilizing low-cost ingredients to produce handy, delicious, and ready-to-eat items. They are heavy in added sugars, salt, and harmful fats yet deficient in fiber, vitamins, and minerals, resulting in poor nutritional quality. Women are at greater risk of iron, vitamin B6, and vitamin A deficiencies than men (15). Their manufacture includes methods like as hydrogenation and extrusion, which deplete nutrients and produce toxic chemicals. Synthetic packaging and additives, such as emulsifiers, sweeteners, and colorants, can have a negative impact on health. UPFs are frequently manufactured by reconstituting changed components, which lose their original nutritional content. These meals are meant to be very tasty and addictive, encouraging excessive consumption. Regular use of UPFs replaces healthy meals, exacerbating nutritional deficits. Most of the Studies reveal that UPFs are associated to obesity and chronic disorders (16). If diets are not changed, a population's increased intake of ultra-processed foods can lead to a number of health problems, including hyperglycemia, dyslipidaemias, high blood pressure, and abdominal obesity (15).
Obesity: Endocrine, inflammatory and neural regulators
Hormonal and neural circuitry interact intricately to control energy balance and food intake behaviour. Peripheral afferent signals inform the hypothalamus of the state of energy requirement, which sets off efferent neuro-endocrine pathways that control food intake behaviour and energy expenditure for a variety of physiological processes. Metabolic dysfunctions result from any disturbance in neuro-chemical and feedback signalling, which includes hormones, cytokines, and other regulators derived from the gastrointestinal tract, crucial endocrine glands, and adipose tissues. These systemic metabolic dysregulations in diseases like obesity lead to a number of comorbidities, most frequently insulin resistance, diabetes, atherosclerosis, hypertension, cardiovascular diseases, and reproductive abnormalities (2). They most likely progress to obesity-induced metabolic diseases as a result of oxidative stress and chronic low-grade inflammation linked to obesity and metabolic syndrome. Although IR is generally thought to be the primary pathogenic mechanism behind metabolic syndrome, there has been evidence to support the idea that oxidative stress plays a role in the relationship between the prognosis and the components of metabolic syndrome (14).
Metabolic consequences of obesity
Obesity was once thought to be primarily a symptom of excess fat accumulation, but it is now recognized as a complicated endocrine and metabolic problem. Adipose tissue is an active endocrine organ that produces hormones (adipokines) such leptin, adiponectin, visfatin, resistin, and apelin, which control hunger, energy balance, insulin sensitivity, and inflammation. Leptin, while necessary for appetite control, is frequently rejected in obesity, resulting to chronic overeating and fat buildup (14). Obese people produce less adiponectin, which improves insulin sensitivity and has anti-inflammatory properties. Obesity is characterized by insulin resistance, which hinders glucose absorption and lipid metabolism. Pro-inflammatory cytokines such as TNF-α and IL-6 exacerbate this condition. Obesity also causes disruptions in glucose, lipid, and protein metabolism, resulting in hyperglycemia, hyperlipidemia, and altered amino acid turnover. Visceral fat, in particular, is metabolically active and significantly linked to insulin resistance and cardiovascular risk. Obesity causes an increase in adipose tissue macrophages, which release inflammatory cytokines that exacerbate metabolic problems. Furthermore, altered acute-phase protein production, such as serum amyloid A, relates obesity to systemic inflammation and metabolic disorders. Overall, obesity is characterized by chronic inflammation and hormonal imbalance, which affects various physiological systems and raises the risk of type 2 diabetes, heart disease, and other chronic illnesses (20).
Obesity Stigma and Public Health
Obesity stigma is a prevalent and socially accepted issue that has a severe influence on fat people's emotional and physical health. It does more harm than good—it exacerbates psychological suffering, deteriorates physical health, and drives patients away from treatment (7). Blaming people for their weight ignores complex factors and exacerbates health disparities rather than resolving them. Obese persons are frequently blamed for their illness, perpetuating damaging stereotypes and legitimizing prejudice in healthcare, the media, and society. Contrary to common opinion, stigma does not encourage weight reduction; rather, it promotes harmful habits such as binge eating, poor physical activity, and avoidance of medical treatment. Obesity is impacted by a variety of biological, social, and environmental variables, not only personal preferences. The study concluded that eliminating weight stigma is critical for effective public health efforts, and it advocated for anti-discrimination regulations as well as inclusive, supportive programs (19). People who are obese report significant levels of systemic discrimination in such anti-fat environments. This directly shows up as bullying, taunting, or social rejection or discounting. Weight discrimination indirectly shows itself as fewer prospects for achievement in school, the workplace, and the economy throughout one's lifetime (4).
Research Gap
Despite the rising worldwide incidence of obesity, most research and public health methods continue to see it as the outcome of caloric excess rather than dietary imbalance. This misses an important factor: many obese people suffer from "hidden hunger"—micronutrient deficits disguised by their high body weight. The current research lacks a thorough examination of the coexistence of overnutrition and malnutrition, specifically how ultra-processed foods and energy-dense, nutrient-poor diets contribute to this conundrum. Furthermore, the long-term metabolic, immunological, and cognitive consequences of chronic nutritional deficiency in obese people are little understood. Bridging this gap is critical for shifting obesity therapies from weight reduction to dietary sufficiency and metabolic repair.
Conclusion
Obesity is no longer just about accumulating too much fat; it is a complicated combination of malnutrition, metabolic dysfunction, and social variables. This analysis demonstrates that many obese people suffer from serious micronutrient deficiencies, which are frequently concealed by their body weight and missed in traditional health methods. The increased consumption of ultra-processed, nutrient-poor foods contributes significantly to the overnutrition and undernutrition dilemma. Obesity's physiological implications, such as insulin resistance, chronic inflammation, and hormonal imbalance, are exacerbated by stigma, which further isolates individuals from accessing adequate care and assistance. Addressing Calorie reduction alone is no longer enough to combat obesity; future therapies and public health efforts must focus dietary sufficiency, food quality, and inclusive, stigma-free policies. A paradigm shift is urgently required—one that sees obesity through the prism of malnutrition and it aims to restore both metabolic health and nutritional wellness. The delivery of health services must shift from the first 1,000 days to the first 3,000 days and concentrate on early childhood development interventions.
Recommendation for further studies
Future study should delve at the investigation of obesity coexisting with micronutrient deficits, which is generally missed in traditional obesity studies. There is an increasing need to investigate how ultra-processed, calorie-dense but nutrient-deficient meals lead to both obesity and concealed malnutrition. Research should look into the molecular and metabolic repercussions of these inadequacies, such as their function in inflammation, insulin resistance, and chronic illnesses. Interventions must shift the emphasis from calorie reduction to enhancing nutrient intake and diet quality. Obesity research in mothers and children is equally critical for understanding long-term developmental effects. 
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